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(57) Abstract: A battery used by rolling a pole 
plate, formed by filling an active material, around 
a substrate using a band-shaped metal porous body 
having three-dimensionally linked spaces is inferior 
in flexibility and likely to short-circuit. According 
^ to this invention, grooves are formed in an active 

material-filled substrate filled with the above active 
material, and then the grooved substrate is pressed 
flat to form groove active material layers, whereby 
cracks are made in the bottoms of the grooves 
preferentially, and cracks are pressed by the groove 
active material layers and blocked to prevent the flow-out of swelled projections of the cracks and the active material. Accordingly, 
a higher-capacity and higher-reliability battery is provided. 
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10 irss^ 

- y tj.fr— fcmnik^— v 'Th—ft k 5 ^Ati^ lefts* s n^> u mfflri&hsi 

20 — #ifi^» — vT))s1zE(DZ)k7tJ5fa\zmi3.Z> 9 0X*je*SJ:3&fi^?lS©*gfflS 
*r*«?apt^;P^«^l«*&i:©3^7C*R*dFL«:** #JL#»R£V>-3) 

^wsesn, ^n^c^s*^©^-* hsa»3te*"r**fuvia«©«aiiS3ft«ii5g* 
fc. l*>u ±8H3^^a««*fflV5*a«©iafi^^«ijficfiH-r'&«*ttK:H 

h&J^n y $-JW*JR* 5 V>tt£#|»5fc& 2©a«S*t?K:^S^:»JP« t ^^aS+^^^- 
SO J^;UD-^«©JIS*a*^tJ7^*U*«ft©jEafflfi*fl^--^h, *SWi#*!ft 

umam t * )v# + * 3=-;h» ^ d - x « ommm a^ x h & £**ai 
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15 ±EaWH*wr*fie*a)a*tLT,4*IBBB6 o-i 3 3 6 5 5^«i:*ti5lc, 
SRSftfc. $e>tC, 4#H§¥5-4 12 1 1^$BT«, ^M^JL^^n^-rv^ttT* 

20 *fb^ftjT&&. 

•^cit, 4#n?9 - 1 0 6 8 1 4^«t?tt, etoHosteaa-**^— klt*»&*§ 

lJt58i*«BSSnT^5. *fcEMSW¥9 - 1 0 6 8 1 4#^«»Ctt, h<D?t 
30 -^Hf 9-2 7 3 4 2^&*K:tt, ±fE#§B¥9- 1 0 6 8 1 4#4i«T^Snfc 
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5 ^-5. 

b*»U ^nic: ST, fc**<©*JE^&#5B£TS£i#9!e>^K:£-3&. 

io ©jsH*«?WL*:is*, ±ia©a*«)Si«*»ric'r**j«Ttt» ^©fts&tc^bfc^ 

5 v £ «©A U 3*«#®©*TlftiB bT^lffi bfc 0 , ^7»^*6 JSttWttWWffl^iio 
T««©*M9l;:«EttiU cn63&««fH»«*S©SHfC«:-3TU4^i:WJt)&. 

r3&te*e«iK*^«©*®K»j«snfcMrt»ttiiTnt)MT*oT, #ra&i*] 
mzm*t-rz>2 ©a* u ©Bis^a** ^ y scfis^Hit^ ©stmcw tti 

«*96**nTttVi«*«. £ ^fc^^^jgttKjiJiik^aftdtifc**©^^^©* 

5y *«B©/tU ©»fi^m^S*»©ijtmR:»bTM©«IftiS»*t>«< , tTb3£r 

&t>mm&*mtb2>rcef>iz\z. mwL^(Dnmm<Dmm&&&w-tz>£mmiz. £<khik 
±rs^7 ^ y ^^©it^mi?5%«^©^ai$«i®i-r-5fe«6©jg^«ite«iit tMis 

S««i6*fe«T«fcfc©B«fcSiS#fc6©W»^ *r b WRHi bT* o-X7 y :/£ 
30 5EW©W5^ 

±E©»H**ft-r*^atbT» *$sgiTrau 3&7c;&iRifc*&*£iwa£^--r*& 
m>&fLfcmm. tz.n \zim-zntcmmm t & & ss«K%m«©ssi b » 
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t. ftmm&<Dftw\zm&* : f&i&fz>TMh. m$i&j&f8.is?zw.m&m£¥-ffiiztom?z> 

z *>\z±tz-vn*>nz>mfiL%. mu&mz-rzw&w-mizisT, m^^mm^^mz 

^m(omm^t<omm\z^um^mmm^v. t<D^mmmmmm<DM&tt£ 
■DTm&<DnffimzMTz>mmtijL&&w-£ti2>o $.rzmm&¥-m<kt£nTm&&M.frv± 

ti^>. tst>izim!±i$.i&znzim&mv!immiz&^T. ffi&ftmzMj&znzz^ytr®®: 
^mmim<D^m^x~f\z7^. 

*5£W(D7)ix u wnmmmmz. 3&ttfaizmti.2>&m&*m-r2>&j%&ji&mfo 
t. , z\n\z3m-znrzt£®n Lt^fs. 2>femmmMfa<D—^m izm^(Dw-n^mu * 

ft*, &MM 60-133655 W¥ 5-41211 ^^KiStt^SffiT 

uQmx&itzm&iz. *&wx\*fewmmAmf&2n&z\£T'm&mT'*iL?mzmti 

^Mmizm^nrzm^m£^mz^niz^mmizmom^n^mmmT$> 
z>~t &&wi£ Lnmm<DisiWi±\zmtiT\,*2>. #m¥ 9-106814 n^m^wmw- 

9-2 7 34 2^$g©^£<, &M0rJl{*mmz^tb, m^Wtim &AtlT&^fz<DT- 

2 %\z*%wv>7 vwnmmMmtmffift®mm\zm?z&m&iifr<D&mztiim 
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w-mizmEE isffim<DB& insist &•*■©«£*«•$-**>©•?& s. 
A^i^tut, tat bpsb©^ tmmnt a«pfT t * * «t -5 fc#@-r * . 
15 mLfco-rsJitJftsiflMWsnTu*. 

20 S3 fi*»©JIMK© 1 l^lfi^lB£^-r#lffi^l£SIR©KrSHT««. 

0 5 «fc-5P31«ai7;P* U**»©«*P©¥iBI*ri5B|-C*S. 

H6ii**wos«c7M um^K:#t-&gSi£S£^@«©^n<tj±!& l^^* 
i u >^«©ia»*«-r**a!##D-7 2 t^a-^ 3 © 
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IflCfiTiLTUS. H2JC45lriT (A) ttiS*jR3fi9KS«, (B) 
(C) 

m*<Dz*&7t&ii&tmmx*%z> B smzj^cx-mzm^^nx^^^ofsim^ imm 
a>£ (b) \zmt?z>o 

&*£<Dm!®im3Em&follzmffi4&Mf&TZ>\Z\Z. n — ^©R^±{CU>^tt©£ig&£: 
£®i®LT*§6nfc^©«S&J&E?S«5 ©tf-®t;:te. 3?#©S«©iifT^f6]{::aiirr& 

tmm&ftii oizmftmzz^y ztc&T'&o, ifi2©s#jn#?L#©#te 
^^mta^^tzmmmxmmiz^L^m^mmmm 7 &raj£Tsfc«&©s«**«-r3 

?&«*«©HH8©JE»£gW-*. tfl^kf, *«»JfcS«©JP£fc#T**ffiSiS©iMs, 

«^fi£S«©«g|5ia^{C^lt^^?L#:S«©^#fe©fiJ«^ v «g|5©^^{'^o 
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±iEj*a&©flss ttmififrt* -r « t , m \z & o *m$ s n s#i§H4 skii*©****- © 

2»K::*€rr€fS£, &M#?L#©#te£®^L^T<&3 jftttrtffi©*£4fefg#s 
5 iaJHKfcO* »ffl^*«»;&J;tf*©*ffiJi©««#*fK£S. 

±IB«I^&»iebT, jfttiMgdcStii 5 ©JP£ t2 Kltt^&iMBSi;*©*!^^ 0 %£Lt 5 
OX&TT** LI*. 

<5. 

^bj^^ut«, &JI^?Ltt#tt©ttiil$lHl&U #£SB©&£Bl 0 tZjSSJKX h l/X 

03 (a), (b), (o \ztt&5tz2^<Dn&<nnmT:mm2temft>&:&*£.VT 
mmz nzmm ^isj£ise i o ©¥*s® tia^ T«j£sn* j: 5 &?&#© *s&© jbib 

^©«^-©«lfPM©»r®«^-rSP3!ffl(CckoT^$tlS^^ (A) 
25 H3fc*Snfc<fc5K*aU£«©¥fi»l 0£X*T*Xj«fc#tt*2^©H*©«» 

fen. &mtzmw<Dmi<im&viz<<i3;z. miz*z <^tmummm^-cmm<D^c 

30 T> «m^lritVO^J|^S58^r*Ili: ! b»5. 
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ft? z<Dt&&imMVitem2<D (b) a>s (o \zmt?z>. 

hoists, jpffi***iRitSit3ft*ii**-raiiajEo--7 , Tfff'5©*«jii». j* 

B4l:*l>T, jES£ 1 2 1 3 tt-fe/XU-^ 1 4 £^LTiS#4£K:#[Hj£n, 

25 UW««»aASn, iM*©IE««Hf l 7 £5fc±2H*£RW-fc§tO« 1 8 fcio 

B 5 »±£nilf^«ttO«fii« 1 5 <D«ttJSffli£¥fT&0rie-C»*. 

30 ±15© j; -5 ic*5ewT#sn<5atR 9 ^Fimmmmizmmtnir^nz^-r «k 5 & 
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(2)*fflS4ft*J17©*iBS*«&fc*iiiJil lil5MlMT5:ti:<tD, @&9 

(4) *fflWttHJl 7*J:tf^©OTJB 1 1 &inEEj£JBfle£"r*£, «*F**S«» 151: 

(5) *«HS««Jli:-€-©M&aKljSiR»-r<& *©^#*«!¥*©ra©»»££:«> t 

15 9 5y#l 9S5S££1i\ ««9©aiB±#»C, 5F«fliJK:^7y^©R^Jlt&K±-r*. 
H 5 KtkT J: 5 £*f8W©WR 9 £#IeIT£ tMfflcDfgffl 1 0 tM©3K*±K«5feW 
l^7yi'19etU *BBS«KJ17 3&«§l€f#tf*nTR»fc#liISnTVi«. £© 

*«*»ufcai«©at«i oizm^tmzir^y^ 1 9a*56£bT#i§itt#*sfc»stt*£^-3 

ntusttfci:, «iaftH*-3*<S^7y^ l 9©*S**iSV>©T!, £?L#£tt©M& 

25 (8)#lHl$nfcffi^ 1 5 iPtSBfl&^SIJl 7 ©MttRft-TS-fe^l/-^ 1 4 H«fco 

TffffiStU *©J?ffi©a 1 OldfeiiSn, ^7 7^19^JfElTfflib, 

«Hfl»©KiB*ffi*?§#«©Wtii&l*^W*. 

^fc*5sw©*«9 'J»*»k:»h Lfc«^©Mtt^©s»**ttff"rsfc«> 
^'jlii^MLfc, rawFK«e3fe©«ij*©««&f^»L, *^Bj<Da«*5<tt/«?a©^i 
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5 3Z&mzlt. (B*«l 1 5mm, JP£ 1 . 7mm, £?L^9 2 9 5 %(D3^7C^ 

MBB^^^LT, jp£ 1 . 7 mm©^|#©?g^1t5fc^S4£ 1 &fls»Lfc. 

^ 3 efflViT«f«o»*H^s«stR i ©h-sk, »E©aiff*iRinaa!-r*as$ o . 35 

10 mm©»aJ4*»tta«©<B3ET|fiHil. 5mm©tTy^TJgJ3cUfc. JPtSB^fiSSlS 5 ©JP 
— 6£/B^T, ±8BfltaiHgj££tt 5 0 . 8mmfc;ljn/ELT^gB©4nc«#jft£i#£tJ 

s-e-s 1. 1 h \zmms'mnm 7 sudje^» bTS«¥»^a«¥iB&»j5£ ufc. 

il©f«SS*6fi6 1mm, g$ 1 1 0mmOgfi7JW 'J#m?&ffi@S9 £f£$3L 
15 fco lOifiSiSPtfi. 

mm, S£l4 5mm, JPSO. 4mmOftIii«l 3Sff8Lfc. ±fi*KP*jEtt 

«12tLT. ftMl3^C, t/tl/-^ 1 4£;frLT#[e]U Ml5^l 

fc„ d©<t#, m&i 2ttj»a»*fflr^.*i8*^jgrc3a:s«k'5t«®$n>t. floes&i? 

20 1 5&n«ffl£Rdr-;*l ^©Saa&frftl^ lii^aAL, tfd«l 

8 £:fllV>T£tnbT, H4tC*-r«fc"5^IMS»3 8 0 OmAh ©HR 1 7 / 6 7 +M" X 

©niwfflT-^uMftsf^Mbfc. zwnm&mmp £Tz>* 

TiWnEE»«©»S&0. 8mmi.L. *«#JfcXg&ai^*KJi»j£X8*fTfcfc> 
fiiSSrTOQt-r^o ££:@«Q£IE@&1 2 £TS«W3*3BW©««£IrI«©*I)£ 
tttt«2 : 

»8MaBS«©JPS*0. 8ramiU iPiaJffi*HJi©»JEdcXe*3)D7L35i:V^ t tfllffl 

30 ©a§ss*$e9i©iE«Ri 2©»ffii3iaajc:ufc^ntt*5Bw©*jfi«ira«©*#T? 
i^^itfc, ^©ff«*ff«Ri-r«. *fc««RSiESi«i 2 t-?z>sxn\z*mw 
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V>Tte*«&fii*.SSiB*±fcU tt*QTtt5ii»3DPJEEiB«1R H1£©± 

5 ©aaM&tLTthWLfc. *o«s**H6fc*-r. 

15 ©a, »»©Mfc**&OTa#»j£3*v*\ *fc*«K»i«;£nfc«*iKS7****p 

^€ffc*iate©&#{;:oVJTW*cfc. PJ«S©««1&1 0 0 0«S«s»bfcitN ?ia# 
-e©i^m. «»QTtt#A*fcjG*5 0fflfc3B£bfc. Z\tazZUsTMftlP &£ZfW,mR 

s^i-M^{r<t?)te5fcm©^^fii^^is^fe. #x^©^ofc ioo oi@©m?& 
WK«jE*n^fc. mnsafii. 2 ov £t±ic*-5t>©*Aatb, 1. 2V£Tiei3 

30 £»j£LT^&^a«R&ffl^S*ifeRTtt, mffi^F^m?&«2 5<@T*ofc. ^nt'M 



WO 01/06582 



PCT/JPOO/04654 



12 

7 y * £ SSttB LxT®« £-fe A° 1/- * ©M 0 «^fi»£5g^ UT U£ Z. £ WW 

0 , ^ 9 y 47 SSlEHi L&»4Mt#**fflJ©35iB * t TSfiiSiSKlSliai l/— ^ 
£nc»LT*3S9i©tf«P£;H^&*»Ttt, SSI5©JicgPl 0£M©3S3R*>5£7 

io 9©58^*j^.&nfc*«, ^©^^u/^^Bfr^eps^sstCckoT^m^n, 
«©*m^7y^fffc*^*/tu©iftiesgttj3^i»»^nTVis^i)^«r3fc. -r^^ 
^*^0j« 3 &7t&?Lft&m vi*««©«S¥«tc»-r *ajitt©Bk#, @fc©ni£: 5&© 

#*fflVi*7;w*y»8«i©««(tt*^wcak*-r*jii:*««ofc. 

±be©*p< *fgBjf±m?i!i©i^£^*rr, ««^©«swft©«aafle*3fc#*rs £ t *> 
20 KRf^©7;i^u#m^Ttes«©#0tt£&#u js»©^rtitt*«j*"rs3a**"b 
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1 $ 0 I I 

silt, pfip*»jabfcffi*seK^»K:iDBEUHffa©jp*i:"r*ists«^.*7;u 

25 Jt**«2 0%£Lk5 0XKTT»-&^i:*«F«frSIII*3B4*fctt5e«©7;W*U* 

«£©»&&. 

7. fll&fcSi&ttBriiiJ&ftft** 2:3©raa©n«&fc±oT#ja£fta^lK©Mfc* 
8*. ^©Jg^tMM©^fw43^T^{CSfi^:»f®{C*3ltSM^©^-r^^ 



WO 01/06582 



PCT/JP00/04654 



14 
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